Surveys conducted to evaluate the health of marine-bottom fishes have been conducted in the eastern and western North Atlantic for the past 15 years, usually in conjunction with fish stock assessment cruises. The health of the fish sampled was evaluated using certain integumental and skeletal lesions and anomalies as markers to signify compromised health status. The results ofthese surveys indicate that fish health is poorer in coastal waters that have been anthropogenically degraded. Monitoring programs to determine the status and trends in levels of inorganic and organic contaminants in fish tissue and sediments have disclosed high levels of chemical contaminants in several coastal areas of the northeastern United States. Histopathological examinations of liver tissues of winter flounder, Pseudopleuronectes americanus, from Boston Harbor, one of the more chemically contaminated sites, has revealed a high prevalence of hepatocarcinoma.
Fish Health and Environmental Health
by Robert A. Murchelano* Surveys conducted to evaluate the health of marine-bottom fishes have been conducted in the eastern and western North Atlantic for the past 15 years, usually in conjunction with fish stock assessment cruises. The health of the fish sampled was evaluated using certain integumental and skeletal lesions and anomalies as markers to signify compromised health status. The results ofthese surveys indicate that fish health is poorer in coastal waters that have been anthropogenically degraded. Monitoring programs to determine the status and trends in levels of inorganic and organic contaminants in fish tissue and sediments have disclosed high levels of chemical contaminants in several coastal areas of the northeastern United States. Histopathological examinations of liver tissues of winter flounder, Pseudopleuronectes americanus, from Boston Harbor, one of the more chemically contaminated sites, has revealed a high prevalence of hepatocarcinoma.
One of the research activities of the Northeast Fisheries Center, National Marine Fisheries Service, is the conduct of stock assessment surveys in depth-defined strata of the northeastern continental shelf between Cape Hatteras and Nova Scotia, Canada. On these surveys bottom fishes are collected by otter trawl to acquire information on age, abundance, distribution, growth, fecundity, maturity, food habits, and disease. All of these data are needed to determine stock condition and size for effectively managing the fishery resources.
For approximately 15 in 1979 and continuing until 1983, ten commercially important fish species (winter, yellowtail, summer, and witch flounder; American plaice; cod; red, silver, and white hake; haddock) collected on stock assessment cruises in the western North Atlantic were examined for the presence of five integumental lesions and pigmentation and skeletal anomalies (fin rot, lymphocystis, trunk ulcers, ambiocoloration, bent fin rays, and axial skeletal deformities). Examinations for fish diseases could be neither skill-intensive nor time-intensive, since they were done in addition to other staffresponsibilities. However, enumeration ofintegumental lesions provided a reasonable and practical first assessment of fish health in a broad geographic area. Fishery biologists were trained to recognize particular lesions and anomalies and were given descriptive aids for use at sea (19) .
During the 5-year period, 84,700 fishes were examined (20) . The prevalence and distribution of the lesions encountered was collated for eight discrete areas: five inshore (less than 90 ft in depth) and three offshore (more than 90 ft in depth). Two ofthe inshore areas were adjacent to large cities, New York and Boston. The results of statistical evaluations to determine differences in disease prevalences between areas and between fish species provided several interesting conclusions. First, fin rot appears to be the best lesion for comparative studies of disease prevalence between the discrete geographic areas surveyed. Second, whenever fish species were sampled adequately inshore and offshore, the prevalence of fin rot was higher inshore, regardless of whether more fish were caught offshore. Since the 5-year fish disease survey disclosed that winter flounder that were obtained from inshore areas adjacent to centers oflarge population had higher prevalences of certain diseases than flounder obtained from offshore areas, in 1984 a survey was initiated that sampled winter flounder from selected inshore areas in Long Island Sound, Narragansett Bay, and Massachusetts Bay. The specific areas sampled were New Haven Harbor, upper Narragansett Bay, and Boston Harbor; all areas receive substantial amounts of inorganic and organic chemical contaminants from domestic and industrial sources. Winter flounder obtained from these sites were necropsied and the presence of gross visceral pathology noted. Additionally, a median slice of liver was excised and processed for histopathological examination.
No gross lesions were seen in fish from Long Island Sound or Narragansett Bay; however, examinations of Boston Harbor winter flounder revealed that hepatic tumors were common (22 Despite the high prevalence of neoplastic liver disease, few studies have been made of organic chemical contaminants in tissues other than liver, e.g., muscle. Since winter flounder is an important food fish, analytical, experimental, and epidemiological studies are warranted to determine if increased risk to cancer results from consumption of edible tissues.
The results of the research and monitoring herein reported substantiate that anthropogenic, chemical contamination of the marine environment has caused increased prevalence of certain fish diseases, which also may be compromising the use of fish as food. Unless introductions of toxic chemicals to estuarine and near coastal waters are substantially curtailed by the twentyfirst century, fish and environmental health will continue to deteriorate, and nutritional benefits derived from the consumption of fish protein will be negated by adverse effects of chemical contaminants.
